As a result of the research carried out in Lakes Duszatyńskie and the Olchowaty stream, a new European site with Geissleria declivis (Hust.) Lange-Bert. was found − a new species for Poland. The highest abundance of G. declivis has been observed on sandy substrate and small stones in the littoral zone of the Upper Lake during the spring season. The species occurred together with Achnanthidium minutissimum (Kütz.) Czarn. var. minutissimum, A. catenatum (Bily & Marvan), Fragilaria leptostauron (Ehrenb.) Hust.
INTRODUCTION
The diatom genus Geissleria Lange-Bertalot & Metzeltin has been defined by splitting the former Navicula section Annulatae Hustedt 1937 from Navicula sensu lato. The new genus has been typified with Geissleria moseri Metzeltin, Witkowski & LangeBertalot in Lange-Bertalot & Metzeltin (1996) and the number of validly identified species is exceeding 35, with many still awaiting publication (LangeBertalot 2001 , CAS 2011 . Many species are undescribed or have been included within other genera. Lange-Bertalot & Metzeltin (1996) and Lange-Bertalot (2001) report that tropical South America is a centre of Geissleria distribution.
Valve outlines in Geissleria are moderately variable, usually elliptic, linear-elliptic, elliptic-lanceolate, ends obtusely to broadly rounded, or elongated to a various degree protracted. The most characteristic feature of this genus (under LM) is a group of peculiar subpolar, apically elongated areolae. The apical frets between these areolae have numerous warty outgrowths (Lange-Bertalot 2001) .
Navicula declivis Hust. was described from Poggenpohls peat bog near Dötlingen in Oldenburg (Hustedt 1934) . Later, Cleve-Euler combined it with Navicula inflata Donkin as N. inflata var. declivis (Hust.) Cleve-Euler (Cleve-Euler 1953) . Finally, Navicula declivis has been validly transferred into Geissleria defined by Lange-Bertalot & Metzeltin as G. declivis (Hust.) Lange-Bert. In a monograph on three types of oligotrophic lakes in Finland, Germany and Austria, Geissleria declivis was reported only from Julma Ölkky (Lange-Bertalot & Metzeltin 1996) . Despite the fact that G. declivis was originally described from Europe, it has been rarely reported outside of the type habitat (Hustedt 1934 , CleveEuler 1953 and has so far not been observed in Poland.
The paper presents the results of our research on lakes and streams in south-eastern Poland (the Eastern Carpathians) where Geissleria declivis occurs commonly enough to perform a detailed LM and SEM examination. Our research expands the available information about the morphology and ecology of the species. As the species has so far been known from Germany and Sweden (Lange-Bertalot 2001), our report also extends its known geographic range. This is the first report on G. declivis in Poland and the first examination with the scanning electron microscopy.
STUDY AREA
The study area is located within the Western Bieszczady mesoregion in the Ciśniańsko-Wetliński Landscape Park, in the Zwiezło reserve (Kondracki 2001) - Fig. 1 . The origin of the Duszatyńskie dam lakes is dated back to 1907. At that time, heavy rainfall initiated the suffosion processes, which led to subsidence of the hill and blocked the outflow of the Olchowaty stream -the right-bank tributary of the Osława River. They are the largest dam lakes in the Beskids on the territory of Poland. Originally three lakes were formed, two of them have survived to this day, the third one was drained. The Upper Lake is located at an altitude of 708 m a.s.l., whereas the Lower one − at 687 m a.s.l. The Upper Lake has an area of 1.44 ha and a depth of 5.8 m, while the Lower one has an area of 0.45 ha, and is 6.2 m deep (Kardaszewska 1968 , Gorczyca et al. 2011 .
MATERIAL AND METHODS
The material for this study was collected in May and September 2012 from the two Duszatyńskie Lakes, which are located in the upper section of the Olchowaty stream and from the Olchowaty stream, including every available habitat (i.e. mud, rock fragments, mosses and sediments with parts of branches and leaves lying near the shore of the Lower Lake).
Samples were preserved in 4% formaldehyde. A portion of each sample was cleaned with a mixture of sulfuric acid and potassium dichromate, at a ratio of 3:1, and then washed in a centrifuge (at 2500 rpm). Diatoms were mounted in synthetic resin (Pleurax; refractive index 1.75). The material was collected and described according to the method recommended by Kawecka (2012) .
Diatoms have been identified and counted under a Nikon ECLIPSE 80i microscope equipped with Plan Apochromatic objective ×100 for oil immersion (NA 1.4). The identification was supported by following references: Krammer & Lange-Bertalot (1986 , 1988 , 1991a , Lange-Bertalot (2001), Hofmann et al. (2011) . The ultrastructure was examined under a HITACHI S-4700 electron The bibliography on the fine structure of diatom frustules included basically that compiled by Gaul et al. (1993) and Henderson & Reimer (2003) .
Chemical Species composition of the samples collected from the study area was determined through counting specimens on randomly selected transects under an optical microscope. The number of valves counted was 300. Species with a content above 5% in a given diatom assemblage were defined as abundant.
RESULTS AND DISCUSSION
Light microscopic examination of the samples collected in May and September 2012 revealed the occurrence of Geissleria declivis (Hust.) Lange-Bert. in the Dusztyńskie Lakes. The species was particularly abundant in the Upper Lake where it belonged to a group of dominant taxa with a relative abundance of ca. 10% of the diatom assemblage in May 2012. Geissleria declivis also occurred in the Lower Lake and the Olchowaty stream, which connects the lakes, in both research seasons, but only as single specimens. 
LM
Valves are elliptic-lanceolate with protracted capitate apices, 19-22 µm in length, 6-7 µm in width. Our measurements indicated a slightly smaller size range compared to that given in the literature. The valve length was 16.5-19.5 µm, and the width 5.6-6.3 µm. The axial area is very narrow, linear, the central area is very small with a single isolated stigma. Raphe straight, filiform, external central raphe endings slightly expanded, point like, somewhat distant from each other. Transapical striae somewhat radiate throughout, 17-21 in 10 µm, which is more or less consistent with the number (from 16 in the middle, up to 26 in 10 µm at the apices) given by LangeBertalot (2001) - Fig. 2 .
SEM
Frustules rectangular in girdle view with rounded apices and the girdle composed of a few seemingly plain copulae. Valves are elliptic-lanceolate with protracted capitate apices. The valve face is flat with the steep transition towards the valve mantle. The axial area is linear, very narrow, slightly depressed below the valve face. The central area is asymmetric, unilaterally rhombic, with one isolated stigma positioned close to the central nodule at the valve primary side. Raphe straight, filiform, with external central endings slightly expanded, moderately apart from each other and external apical endings bent in opposite directions. The transapical striae are uniseriate, composed of apically elongated, slit like areolae, 52-64 in 10 µm. The virgae (interstriae) are
Fig. 2. Geissleria declivis (LM images)
broader than the areolae. The striae are somewhat radiate, with the median striate more distantly spaced. Voigt discordance rather well developed. Internally the valve face is flat and the valve mantle shallow. Raphe simple, slit like with internal central endings slightly expanded, point like, at the apices terminating in small helictoglossa. The central nodule well developed slightly elevated with isolated stigma. Transapical striae internally composed of slit like, apically elongated areolae. No areolae occlusions were observed. A group of a few areolae located in the subpolar position at both sides of the raphe is a characteristic feature of Geissleria as a genus and G. declivis in particular, observed both externally and internally. In G. declivis, two to four rows of areolae are present in a shallow depression on the valve exterior. Similarly to G. declivis, the apical frets separating these areolae have warty outgrowths (Fig. 3.5, 3.6 ). In addition, two slit-like isolated puncta, obliquely positioned at the raphe, occur on each apex of the valve (Fig. 3) .
Ecology
The best growth conditions for G. declivis seem to occur in the Upper Lake (Fig. 1) . The species tolerates pH close to neutral and low conductivity. The most abundant population occurred during spring time when the water temperature in the littoral zone was rather high (17.5°C). This has been the result of a prolonged period with increased air temperatures, exceeding 30°C for a period of several days. Water chemical analysis revealed a low content of chlorides, sulfates and nitrates. The concentration of sulfates and nitrates was almost twice as high as during the remaining part of the year (Table 1) .
The Olchowaty stream flows through a forest area where beech (Fagus silvatica L.) is the dominant species. Fir (Abies alba Mill.) also occurs, and the branches and leaves lying in the river bed and on the bottom of lakes undoubtedly increase the fertility of the water. Most organic matter is deposited in the Lower Lake. The Upper Lake is covered with rush vegetation (Potamogeton natans L., Equisetum fluviatile L., Typha latifolia L., Salix aurita L.) to a lesser extent, mostly on the shores where the Olchowaty stream discharges into the lake. Geissleria declivis occurred with the highest abundance on sandy substrate and small stones in the littoral zone of the Upper Lake, near to the Lower Lake. In the spring season, G. declivis (Hust.) Lange-Bert. was accompanied by Achnanthidium minutissimum (Kütz.) Czarn. var. Unlike G. declivis, the remaining species occurred as single specimens in both Duszatyńskie Lakes. In addition, G. decussis was observed in the Olchowaty stream. The above species are known from Poland, but mostly from small areas and occur rarely (e.g. Witkowski et al. 2011; Kawecka 2012) . Only G. decussis has been reported from various locations, and is reported from the Pilica River, even as a dominant species (Rakowska 2001; Siemińska & Wołowski 2003; Szczepocka & Szulc 2009; Kawecka 2012; Noga 2012) . Geissleria acceptata and G. decussis are on the Red List of algae in Poland (Siemińska et al. 2006 ), in the rare category (R). The species are determined as oligosaprobic or β-mesosaprobic. Of all Geissleria spp. occurring in Poland and Europe, only G. decussis has a trophic status determined (meso-eutraphentic), whereas the other taxa are little known in this respect (Van Dam et al. 1994) .
The study conducted in the Duszatyńskie Lakes and the Olchowaty stream showed that G. declivis can successfully live in lentic water bodies with moderate organic matter content and neutral pH. The species seems to prefer waters with a moderate content of nutrients with low to medium electrolyte content and oligosaprobous.
